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CONVERSION FACTORS AND ABBREVIATIONS OF UNITS

The following factors may be used to convert the inch-pound units used 
in this report to metric (International System of Units, SI).

Multiply inch-pound unit 

inch (in.) 

foot (ft) 

mile (mi)

By. 

25.4 

0.3048 

1.609

To obtain metric unit 

millimeter (mm) 

meter (m) 

kilometer (km)

mg/L = milligrams per liter 

/ig/L = micrograms per liter



IDENTIFICATION AND DESCRIPTION OF POTENTIAL GROUND-WATER 

QUALITY MONITORING WELLS IN FLORIDA

By Paul P. Seaber and Martha E. Thagard

ABSTRACT

This report presents the results of a survey of existing wells in 
Florida that meet the following criteria: (1) well location is known, 
(2) principal aquifer is known, (3) depth of well is known, (4) well casing 
depth is known, (5) well water had been analyzed between 1970 and 1982, and 
(6) well data are stored in the U.S. Geological Survey's computer files. 
Information for more than 20,000 wells in Florida were stored in the U.S. 
Geological Survey's Master Water Data Index of the National Water Data 
Exchange and in the National Water Data Storage and Retrieval System's 
Ground-Water Site Inventory computerized files in 1982. Wells in these 
computer files that had been sampled for ground-water quality before 
November 1982 in Florida number 13,739; 1,846 of these wells met the above 
criteria and are the potential (or candidate) ground-water quality 
monitoring wells included in this report.

The distribution by principal aquifer of the 1,846 wells identified as 
potential ground-water quality monitoring wells is as follows: 1,022 tap 
the Floridan aquifer system, 114 tap the intermediate aquifers, 232 tap the 
surficial aquifers, 246 tap the Biscayne aquifer, and 232 tap the 
sand-and-gravel aquifer. These wells are located in 59 of Florida's 67 
counties.

Tnis report presents the station descriptions, which include location, 
site characteristics, period of record, and the type and frequency of 
chemical water-quality data collected for each well. The 1,846 well 
locations are plotted on 14 U.S. Geological Survey 1:250,000 scale, 1 degree 
by 2 degree, quadrangle maps issued as separate U.S. Geological Survey 
Water-Resources Investigations Reports.

This relatively large number of potential (or candidate) monitoring 
wells, geographically and hydrogeologically dispersed, provides a basis for 
a future ground-water quality monitoring network and computerized data base 
for Florida. There are a large variety of water-quality determinations 
available from these wells, both areally and temporally. Future sampling of 
these wells would permit analyses of time and areal trends for selected 
water-quality characteristics throughout the State. The identification and 
description of the potential monitoring wells and the listing of the type 
and frequency of the ground-water quality data forms a foundation for both 
the network and the data base.



INTRODUCTION

Ground water is a high quality, inexpensive, and readily available 
source of water in Florida. All of Florida is underlain by aquifers capable 
of yielding water in usable quantities to wells and springs, both of which 
are considered to be ground water. In some areas, wells yield less than 
10 gallons per minute, whereas in other areas, thousands of gallons per 
minute are obtained from wells and springs. Most of Florida's population, 
about 90 percent, depend on ground water as a source of drinking water. In 
Florida, 51 percent of all the freshwater usage of 7.3 billion gallons per 
day in 1980 came from ground water, as did 87 percent of the public supply 
usage of 1.4 billion gallons per day (Leach, 1982c, p. 4).

Generally, five major aquifer sources provide ground water of high 
quality throughout most of the State. Only in some areas along the coast, 
in the southern part of the State, and in isolated areas of local contamina 
tion, do certain constituents in ground water exceed the limits recommended 
by the Florida Department of Environmental Regulation (FDER) (1982; 1983a, 
b) and the U.S. Environmental Protection Agency (USEPA) (1982a, b) for 
National Primary and Secondary Drinking Water Regulations. Protecting and 
preserving the quantity and quality of the freshwater supply in Florida is 
becoming more difficult in the face of increasing population and increasing 
water use (U.S. Geological Survey, 1984, p. 106-109). To meet the long-term 
demand for water of good quality, statewide data are needed on both water 
quality and quantity requirements by various categories of uses: public 
supply, rural self-supplied (domestic and livestock), irrigation, indus 
trial, and thermoelectric power generation (Leach, 1980,p. 1). Periodic 
assessment of trends in water use have been made by Pride (1970), Leach and 
Healy (1980), and Leach (1978a, b; 1980; 1982a, b, c). However, no state 
wide assessment has been made of the water-quality requirements and trends.

Legal mandates such as Public Law 92-500 and 93-523 (U.S. Congress, 
1973; 1974) require networks to monitor the quality of the Nation's water. 
State legal requirements, such as the "Water Quality Assurance Act of 1983," 
and State Water Management District regulations have pointed to the need for 
an evaluation of the present Florida ground-water quality network in terms 
of meeting Federal, State, regional, and local requirements for ground-water 
quality data.

The FDER has been directed by the Florida Legislature in "The Water 
Quality Assurance Act of 1983" to develop a computerized ground-water data 
base as part of a central depository for scientific information generated by 
ground-water research throughout the State. The FDER (1982; 1983a, b) has 
promulgated rules in the Florida Administrative Code to implement these 
legislative actions. In this report, as part of a cooperative effort with 
the FDER, the U.S. Geological Survey has identified and described 1,846 
wells as potential ground-water quality monitoring wells, based on a set of 
criteria mutually agreed upon by these two agencies and the University of 
Florida.

Purpose and Scope

This report, a companion series of map reports (Thagard and Seaber, 
1986a-n) on which well locations are shown, and a related report by Seaber 
and Williams (1985), are part of a systematic statewide program to present



available data on the quality of ground water in Florida within a hydrogeo- 
logic and geographic framework. These efforts are prerequisites for the 
design of a ground-water quality monitoring network for Florida. In addi 
tion, an efficient, effective, and economical hydrologic network, of which 
one important element is water-quality data, is basic to accomplishing a 
sound ground-water resources management policy.

This report, designed specifically for Florida, provides national, 
State, region, district, or local organizations with information with which 
to formulate guidelines for a ground-water quality monitoring network plan. 
A rational, uniquely adapted, overall plan, based on the knowledge, needs, 
and information available in Florida, is not possible without a listing of 
past data with which to compare and evaluate future changes in water 
quality, both areally and temporally.

This report contains a listing of 1,846 potential (or candidate) wells 
for monitoring future ground-water quality in Florida and station descrip 
tions of the wells and the type and frequency of chemical water-quality dat< 
available. The station description includes location information, site 
characteristics, and the period of record for each well. The wells listed 
in this report are organized by the 14 one degree by two degree quadrangles 
of the United States series of topographic maps for Florida that have a 
scale of 1:250,000. The location of the wells cited in this report are 
plotted on a series of reports (Thagard and Seaber, 1986a-n) using the 
1:250,000 maps as a base. The actual water-quality data for these wells are 
stored in the National Water Data and Storage Retrieval System (WATSTORE) 
water-quality file and/or in the Storage and Retrieval (STORET) system of 
the USEPA. The information was organized and collected in cooperation with 
the FDER.

Summary of Hvdrogeology

Ground water for all uses, including potable supply, is withdrawn from 
five major aquifer sources (Franks, 1982): the Floridan aquifer system, the 
Biscayne aquifer, the sand-and-gravel aquifer, the intermediate aquifers in 
the Hawthorn Formation and Tampa Limestone, and other unnamed surficial 
aquifers. The approximate areal extent over which these principal aquifers 
are the primary sources of supply is shown in figure 1. Other water- 
yielding rocks are of minor significance because of their limited areal 
extent and relatively low water yield. The principal source of ground water 
in Florida is the Floridan aquifer system, hereinafter referred to as Flori 
dan, which supplies most of the water obtained from wells in the State, and 
also feeds some of the world's largest springs (Rosenau and others, 
1977, p. 1).

The Biscayne and sand-and-gravel aquifers are stratigraphically equiva 
lent parts of the unnamed surficial aquifers that have been given specific 
names as a result of their prominence as aquifers. The Biscayne aquifer, 
although limited in extent compared to the Floridan, is a major source of 
ground water in southeastern Florida. The sand-and-gravel aquifer is a 
major source in western Panhandle Florida. The surficial and intermediate 
aquifers are used as a source of water primarily in coastal and southern 
Florida. Although the surficial and intermediate aquifers occur elsewhere 
in the State, they are little used as a source of water supply where depend 
able, high-quality water is readily obtained from the Floridan.
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Figure 1. Areal extent of principal aquifers in Florida (modified from
Franks, 1982).



Previous Investigations

The U.S. Geological Survey, in cooperation with other Federal, State, 
regional, and local agencies, has studied the ground-water resources of many 
areas in Florida with respect to both quantity and quality (Claiborne and 
others, 1983; U.S. Geological Survey, 1984). For example, a report entitled 
"Springs of Florida," by Rosenau and others (1977), contains considerable 
data on water quality. Some springs may be ideal ground-water quality 
monitoring sites. Thousands of wells and many springs are sampled for 
ground-water quality characteristics each year.

These studies, investigations, and data have not been synthesized into 
a generalized picture of Florida's ground-water quality. Such synthesis is 
necessary for the development of a ground-water resources management policy 
uniquely adapted to Florida. The planning of a strategy for aquifer devel 
opment, management, and protection on a regional or statewide scale depends 
upon this synthesis.

The 13,925 records of wells (13,739) and springs (186), for which 
ground-water quality data are in computer files and sampled before November 
1982, are listed in a related report by Seaber and Williams (1985). A 
series of 14 map reports (Thagard and Seaber, 1986a-n) show the locations of 
the 1,846 potential ground-water quality monitoring wells. Spangler and 
Silverman (1982) present a listing of ground-water quality sampling sites in 
Florida as part of the FDER's effort to establish a statewide ground-water 
quality monitoring network.
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COMPANION MAPS 

Location of Potential Ground-Water Quality Monitoring Wells

The location of each potential ground-water quality monitoring well 
listed in this report has been plotted on a map from the United States 
series of one degree by two degree (I°x2°) quadrangle topographic maps 
(scale 1:250,000). These maps do not accompany this report, but are pub 
lished separately as U.S. Geological Survey Water-Resources Investigations 
Reports 85-4131 through 84-4144.



The 14 separate quadrangle maps (Thagard and Seaber, 1986a-n) that show 
these wells and their respective Water-Resources Investigations Report 
identification numbers are listed in table 1 and shown in figure 2. The 
Dothan, Ala.,-Florida, 1:250,000 quadrangle completes State areal coverage 
at this scale but contains no potential monitoring wells. All 14 maps are 
needed for complete State coverage for potential monitoring wells, although 
each map may be obtained separately. Each map covers an area I°x2°; 1 inch 
on the map represents nearly 4 miles on the ground.

Table 1.--Maps available

Florida Bureau of Geology
Environmental Geology Sheet U.S. Geological Survey 

Quadrangle name Map Series number. Water-Resources
Date of publication Investigations 

in parentheses____________Report No.

Apalachicola
Daytona Beach
Fort Pierce
Gainesville
Jacksonville

Key West
Miami
Orlando
Pensacola
Tallahassee

Tampa
Tarpon Springs
Valdosta
West Palm Beach

84
93
90
79
89

101
85
78
90

97
99
88

100

(1978)
(1979)
(1980)
(1978)
(1978)

(1981)
(1978)
(1978)
(1979)

(1980)
(1981)
(1978)
(1981)

85-4131
85-4132
85-4133
85-4134
85-4135

85-4136
85-4137
85-4138
85-4139
85-4140

85-4141
85-4142
85-4143
85-4144

The wells listed in this report and the wells shown on the maps are 
cross referenced by map name and by plot number, which indicates the loca 
tion of each well on the corresponding quadrangle map. Some plot numbers 
represent more than one well on a quadrangle map. These are wells that are 
less than one minute of latitude or longitude from one another, or approxi 
mately within a circle having a 1-mile diameter.

Copies of these maps may be purchased at cost from:

U.S. Geological Survey
Books and Open-File Reports Section
Box 25425, Federal Center
Denver, Colorado 80225
(Telephone 303/236-7476)

A reduced copy of the Tallahassee quadrangle is shown in figure 3 as an 
example..
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Additional public water supply wells not listed in this report, but 
reported on in Healy (1972- 1977), Irwin and Healy (1978), Hull and Irwin 
(1979), Irwin and Hull (1979), Franks and Irwin (1980; 1981), and Irwin and 
others (1985) would be ideal potential ground-water quality monitoring 
wells, but may not have been entered into either or both the MWDI or GWSI 
data bases. The report entitled "Quality of ground water used for public 
supply in Florida, 1983-84" by Irwin and others (1985) lists one possible 
ground-water quality monitoring network for the State, based on public- 
supply wells. Some springs may be ideal "monitoring" sites.

DESCRIPTION OF THE DATA BASE

Information about the potential ground-water quality monitoring wells 
was retreived from MWDI and WATSTORE. The components of the MWDI are des 
cribed in Perry and Williams (1982). The components of WATSTORE's Ground- 
Water Site Inventory (GWSI) file are described by Baker and Foulk (1980). 
Definitions in this section of the report were taken, with only minor edi 
torial revisions, from these two publications for consistency.

The MWDI is a computerized list of sites where data have been collected 
by various Federal, State, interstate, local governmental, academic, pri 
vate, and foreign organizations (Edwards and Josefson, 1983). The MWDI 
contains information about the geographic locations of each site, the 
operating organization, the types of data available, the major water-data 
constituents being measured, the frequency of measurement of the constit 
uents, and the media in which the data are stored.

The agency reporting the data is generally the agency which operates 
the site. The agencies identified as sources of water data in Florida are 
listed in a related report by Seaber and Williams (1985, table 2, p. 8-12).

The structure and general contents of the MWDI are shown in figure 4. 
A complete description of each component of the data base can be found in 
the report by Perry and Williams (1982). A copy of this and other NAWDEX 
reports may be obtained from NAWDEX at the address given in the section of 
this report entitled "How and Where to Obtain Data." The information for 
each of the 1,846 wells was constructed from this data base, as well as from 
the GWSI of the U.S. Geological Survey's WATSTORE.

The GWSI file is maintained within WATSTORE (fig. 5). It contains 
inventory data about wells, springs, and other sources of ground water; the 
data are site location and identification, geohydrologic characteristics, 
well construction history, and one-time field measurements such as water 
temperature. The GWSI file is cross referenced to the WATSTORE Water 
Quality and Daily Values Files.

Historical water-quality data for all of the wells in this report may 
be obtained from the USEPA's STORET or the U.S. Geological Survey's WATSTORE 
computer files. These files contain the actual water-quality analyses. All 
water-quality data for the wells listed in this report have been entered 
into STORET.
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Table 2.--County codes and names for Florida

Code

001
003
005
007
009
Oil
013
015
017
019
021
023
025
027
029
031
033

County

Alachua
Baker
Bay
Bradford
Brevard
Broward
Calhoun
Charlotte
Citrus
Clay
Collier
Columbia
Bade
De Soto
Dixie
Duval
Escambia

Code

035
037
039
041
043
045
047
049
051
053
055
057
059
061
063
065
067

County

Flagler
Franklin
Gads den
Gilchrist
Glades
Gulf
Hamilton
Hardee
Hendry
Hernando
Highlands
Hillsborough
Holmes
Indian River
Jackson
Jefferson
Lafayette

Code

069
071
073
075
077
079
081
083
085
087
089
091
093
095
097
099
101

County

Lake
Lee
Leon
Levy
Liberty
Madison
Manatee
Marion
Martin
Monroe
Nassau
Okaloosa
Okeechobee
Orange
Osceola
Palm Beach
Pasco

Code

103
105
107
109
111
113
115
117
119
121
123
125
127
129
131
133

County

Pinellas
Polk
Putnam
St. Johns
St. Lucie
Santa Rosa
Sarasota
Seminole
Sumter
Suwannee
Taylor
Union
Volusia
Wakulla
Walton
Washington

The information on the wells presented in this report consists of station 
description information, types of data, and frequency of water-quality data 
collection. An explanation of each column heading for the tables given for 
each quadrangle map follows.

Station Description 

Location

Plot number.--The wells are plotted on the United States series of topo 
graphic maps, I°x2°, scale 1:250,000, within a circle that is about 1 mile in 
diameter. On each individual topographic map, all wells within this 1-mile 
circle have the same plot number.

County code.--A three-digit numeric code indicates the county in Florida 
in which the site is located. These are the codes recommended in the Federal 
Information Processing Standards (FIPS) Publication 6-3 (National Bureau of 
Standards, 1979). The codes and county names are shovm. in table 2.

Latitude and longitude.--The latitude and longitude are provided by the 
reporting agency in degrees, minutes, and seconds.

Hvdrologic unit code.--An eight-digit numeric code identifies the site's 
location with reference to the U.S. Geological Survey's State Hydrologic Unit 
Maps (Seaber and others, 1975; 1984). These codes are recommended in U.S. 
Geological Survey Circular 878-A (1982) entitled "A U.S. Geological Survey data 
standard: Codes for the identification of hydrologic units in the United 
States and the Caribbean outlying areas." These codes have been approved for

11



Environmental Geology Maps

The Florida Bureau of Geology has published various Environmental Geo 
logy Map Sheets using these same base maps. These sheets show an environ 
mental geology map on one side and text and geologic cross sections on the 
other. The physiography, geology, water resources, and economic geology are 
discussed in the text of these Environmental Geology Map Sheets. These maps 
are excellent adjuncts to this report and the 14 companion U.S. Geological 
Survey Water-Resources Investigations Report maps. The Florida Bureau of 
Geology map series number is shown in table 1. No Environmental Geology 
sheets have been prepared for the Dothan or Key West quadrangles to date.

These environmental geology maps may be purchased from:

Florida Bureau of Geology 
903 West Tennessee Street 
Tallahassee, FL 32304 
Telephone: 904/488-4191

At present (1985), one copy of each map is available without charge if 
picked up at the Bureau and for $1 each if requested by mail.

CRITERIA FOR IDENTIFICATION OF POTENTIAL GROUND-WATER 
QUALITY MONITORING WELLS

The criteria for identification of potential ground-water quality mon 
itoring wells were agreed upon by the U.S. Geological Survey, the Florida 
Department of Environmental Regulation, and the University of Florida 
(Spangler and Silverman, 1982, p. 13-14). The criteria are:

1. Precise well site location is known in coordinates of latitude and 
longitude, to the nearest second;

2. Principal aquifer is known;

3. Well depth is known and referenced to land surface datum;

4. Depth of well casing is known and referenced to land surface datum;

5. Well has been sampled between 1970 and 1982. The sample must have been 
of untreated water from a single open interval from a single well; and

6. Data for these wells were available in the U.S. Geological Survey's 
Master Water Data Index (MWDI) of the National Water Data Exchange 
(NAWDEX) and in the Ground-Water Site Inventory (GWSI) data base of 
the Water Data Storage and Retrieval System (WATSTORE).

There are more than 1,846 wells in Florida that could meet the first 
five of these criteria. However, the wells herein listed are wells selected 
in November 1982 from those that had been entered into the MWDI and GWSI 
computer files. The actual water-quality data are stored in WATSTORE or 
STORET.
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SURFACE-WATER DATA

BIOLOGICAL
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  IDENTIFIERS AND 
DESCRIPTORS

WATER-QUALITY DATA

PHYSICAL SEDIMENT

GROUND-WATER DATA

CHEMICAL

Figure 4. Structure of the U.S. Geological Survey Master Water Data Index
(MWDI).

WATSTORE
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FILE
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FILE
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use throughout the Federal Government and have been published by the National 
Bureau of Standards as FIPS publication 103 (1983) and by the U.S. Geological 
Survey (Seaber and others, 1984).

Hydrologic unit codes, names, and drainage areas in Florida are presented 
in table 3, and the codes are shown areally in figure 6. The hydrologic units 
are based on surface drainage, the largest of which is the region itself. 
Florida is entirely within the South Atlantic-Gulf Region (03). This region is 
subdivided into subregions, subregions into accounting units, and accounting 
units into cataloging units.

The hydrologic unit code is an eight-digit number that numerically identi 
fies the hydrologic unit. The first two digits identify the water-resources 
region. The subregion is identified by the first four digits. Next, the 
accounting unit is identified by the first six digits, and the addition of the 
two-digit cataloging unit number completes the code. An example from figure 6 
and table 3 is given below using hydrologic unit code 03110103.

03 - Region - South Atlantic-Gulf
0311 - Subregion - Suwannee
031101 - Accounting unit - Aucilla-Waccasassa
03110103 - Cataloging unit - Aucilla

A portion of this cataloging unit is in Georgia.

Table 3.--Hvdrologic unit codes, names, and drainage areas in Florida
and parts of adjacent states

[From Seaber and others, 1984. All areas in square miles]

REGION 03 South Atlantic-Gulf Region: The drainage that ultimately
discharges into: (a) the Atlantic Ocean within and between the 
states of Virginia and Florida; (b) the Gulf of Mexico within 
and between the states of Florida and Louisiana; and (c) the 
associated waters. Includes all of Florida and South Carolina, 
and parts of Alabama, Georgia, Louisiana, Mississippi, North 
Carolina, Tennessee, and Virginia.

SUBREGION 0307 Altamaha-St. Marys: The coastal drainage and associated 
waters from and including the Altamaha River basin to 
the St. Johns River basin boundary. Florida, Georgia. 

Area: 20,500

ACCOUNTING UNIT 030702 St. Marys-Satilla: The coastal drainage and 
associated waters from the Altamaha River 
basin boundary to the St. Johns River basin 
boundary. Florida, Georgia. 

Area: 6,220

CATALOGING UNITS 03070204

03070205

St. Marys. Florida, Georgia.
Area: 1,610 

Nassau. Florida.
Area: 439
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Table 3.--Hvdrologic unit codes, names, and drainage areas in Florida 
and parts of adjacent states--Continued

REGION 03--Continued

SUBREGION 0308 St. Johns: The coastal drainage and associated waters 
from and including the St. Johns River basin to 
St. Lucie inlet. Florida. 

Area: 11,600

ACCOUNTING UNIT 030801 St. Johns: The St. Johns River basin. 
Area: 9,360

Florida,

CATALOGING UNITS 03080101

03080102

03080103

Upper St. Johns.
Area: 3,700 

Oklawaha
Area:

Florida.

Florida. 
2,860

Lower St. Johns. Florida. 
Area: 2,800

ACCOUNTING UNIT 030802 East Florida Coastal: The coastal drainage and 
associated waters from the St. Johns River 
basin boundary to St. Lucie inlet. Florida. 

Area: 2,190

CATALOGING UNITS 03080201

03080202

03080203

Daytona-St. Augustine. Florida.
Area: 760 

Cape Canaveral. Florida.
Area: 760 

Vero Beach. Florida.
Area: 670

SUBREGION 0309 Southern Florida: The coastal drainage and associated 
waters from St. Lucie inlet to and including the 
Caloosahatchee River basin, and inteior drainage south 
of the St. Johns and Peace River basins. Florida. 

Area: 18,700

ACCOUNTING UNIT 030901 Kissimmee: The Kissimmee River basin and 
interior drainage into Lake Okeechobee from 
the north. Florida. 

Area: 4,210

CATALOGING UNITS 03090101

03090102

03090103

Kissimmee. Florida.
Area: 3,010 

Northern Okeechobee inflow.
Area: 282 

Western Okeechobee inflow.
Area: 918

Florida.

Florida.
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Table 3.--Hvdrologlc unit codes, names, and drainage areas in Florida 
and parts of adlacent states--Continued

REGION 03--Continued
SUBREGION 0309 - -Continued

ACCOUNTING UNIT 030902 Southern Florida: The coastal drainage and 
associated waters from St. Lucie inlet to and 
including the Caloosahatchee River basin, and 
interior drainage south of the St. Johns and 
Peace River basins, excluding the Kissimmee 
River basin and interior drainage into Lake 
Okeechobee from the north. Florida. 

Area: 14,500

CATALOGING UNITS 03090201

03090202

03090203

03090204

03090205

Lake Okeechobee. Florida.
Area: 727 

Everglades. Florida.
Area: 8,400 

Florida Bay-Florida Keys. Florida.
Area: 1,230 

Big Cypress Swamp. Florida.
Area: 2,710 

Caloosahatchee. Florida.
Area: 1,420

SUBREGION 0310 Peace-Tampa Bay: The coastal drainage and associated 
waters from the Caloosahatchee River basin boundary to 
and including the Withlacoochee River basin. Florida. 

Area: 10,000

ACCOUNTING UNIT 031001 Peace: The coastal drainage and associated 
waters from the Caloosahatchee River basin 
boundary to Gasparilla Pass. Florida. 

Area: 3,610

CATALOGING UNITS 03100101

03100102

03100103

Peace. Florida.
Area: 2,420 

Myakka. Florida.
Area: 606 

Charlotte Harbor.
Area: 587

Florida,

ACCOUNTING UNIT 031002 Tampa Bay: The coastal drainage and associated 
waters from Gasparilla Pass to and including the 
Withlacoochee River basin. Florida. 

Area: 6,410

CATALOGING UNITS 03100201

03100202

Sarasota Bay. Florida.
Area: 428 

Manatee. Florida.
Area: 375
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Table 3.--Hvdrologlc unit codes, names, and drainage areas in Florida 
and parts of adjacent states--Continued

REGION 03--Continued
SUBREGION 0310--Continued
ACCOUNTING UNIT 031002--Continued 

CATALOGING UNIT--Continued

03100203 Little Manatee. Florida. 
Area: 217

03100204 Alafia. Florida. 
Area: 434

03100205 Hillsborough. Florida. 
Area: 678

03100206 Tampa Bay. Florida. 
Area: 894

03100207 Crystal-Pithlachascotee. Florida. 
Area: 1,290

03100208 Withlacoochee. Florida. 
Area: 2,090

Suwannee: The coastal drainage and associated waters from 
the Withlacoochee River basin boundary to and including 
the Aucilla River basin. Florida, Georgia. 
Area: 13,800

SUBREGION 0311

ACCOUNTING UNIT 031101 Aucilla-Waccasassa: The coastal drainage and
associated waters from the Withlacoochee River 
basin boundary to and including the Aucilla 
River basin, excluding the Suwannee River 
basin. Florida, Georgia. 

Area: 3,870

CATALOGING UNITS 03110101 Waccasassa. Florida.
Area: 936

03110102 Econfina-Steinhatchee. Florida. 
Area: 1,930

03110103 Aucilla. Florida, Georgia. 
Area: 1,000

ACCOUNTING UNIT 031102 Suwannee: The Suwannee River basin. Florida,
Georgia.

Area: 9,930

CATALOGING UNITS 03110201 Upper Suwannee. Florida, Georgia.
Area: 2,720 

02110202 Alapaha. Florida, Georgia.
Area: 1,840 

03110203 Withlacoochee. Florida, Georgia.
Area: 1,510 

03110205 Lower Suwannee. Florida.
Area: 1,590
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Table 3.--Hvdrologic unit codes, names, and drainage areas in Florida 
and parts of adjacent states--Continued

REGION 03--Continued
SUBREGION 0311--Continued
ACCOUNTING UNIT -031102--Continued 

CATALOGING UNIT--Continued

03110206 Santa Fe. Florida. 
Area: 1,390

SUBREGION 0312 Ochlockonee: The coastal drainage and associated waters
from the Aucilla River basin boundary to and including 
the Ochlockonee River basin. Florida, Georgia. 
Area: 3,650

ACCOUNTING UNIT 031200 Ochlockonee: Florida, Georgia.
Area: 3,650

CATALOGING UNITS 03120001 Apalachee Bay-St. Marks. Florida, Georgia.
Area: 1,180 

03120003 Lower Ochlockonee. Florida, Georgia.
Area: 1,540

SUBREGION 0313 Apalachicola: The coastal drainage and associated waters
from the Ochlockonee River basin boundary to and 
including the Apalachicola River basin and the drainage 
into Apalachicola Bay. Alabama, Florida, Georgia. 
Area: 20,500

ACCOUNTING UNIT 031300 Apalachicola: Alabama, Florida, Georgia.
Area: 20,500

CATALOGING UNITS 03130004 Lower Chattahoochee. Alabama, Florida,
Georgia. 
Area: 1,300

03130011 Apalachicola. Florida, Georgia. 
Area: 1,130

03130012 Chipola. Alabama, Florida. 
Area: 1,270

03130013 New. Florida. 
Area: 569

03130014 Apalachicola Bay. Florida. 
Area: 266

SUBREGION 0314 Choctawhatchee-Escambia: The coastal drainage and
associated waters from the Apalachicola Bay drainage 
boundary to the Mobile Bay drainage boundary. Alabama, 
Florida.

Area: 15,000
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Table 3.--Hvdrologic unit codes, names, and drainage areas in Florida 
and parts of adjacent states--Continued

REGION 03--Continued
SUBREGION 0314--Continued

ACCOUNTING UNIT 031401 Florida Panhandle Coastal: The coastal drainage
and associated waters from the Apalachicola 
Bay drainage boundary to the Mobile Bay 
drainage boundary, excluding the 
Choctawhatchee and Escambia River basins. 
Alabama, Florida, Georgia. 

Area: 6,060

CATALOGING UNITS 03140101 St. Andrew-St. Joseph Bays. Florida.
Area: 1,350

03140102 Choctawhatchee Bay. Florida. 
Area: 699

03140103 Yellow. Alabama, Florida. 
Area: 1,380

03140104 Blackwater. Alabama, Florida. 
Area: 860

03140105 Pensacola Bay. Florida. 
Area: 543

03140106 Perdido. Alabama, Florida. 
Area: 913

03140107 Perdido Bay. Alabama, Florida. 
Area: 313

ACCOUNTING UNIT 031402 Choctawhatchee: The Choctawhatchee River basin.
Alabama, Florida. 

Area: 4,670

CATALOGING UNITS 03140202 Pea. Alabama, Florida.
Area: 1,550

03140203 Lower Choctawhatchee. Alabama, Florida. 
Area: 1,560

ACCOUNTING UNIT 031403 Escambia: The Escambia River basin. Alabama,
Florida.

Area: 4,290

CATALOGING UNITS 03140304 Lower Conecuh. Alabama, Florida.
Area: 1,010

03140305 Escambia. Alabama, Florida. 
Area: 780
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1981).
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Site Characteristics

Site type.--A two-character code describes the type of water body sub 
ject to hydrologic data-collection activities performed at the site. One 
code is contained in this report: GW. GW designates a well, defined as an 
artificial excavation that derives some water from the interstices of rock 
or soil which it penetrates and from which water can be withdrawn.

Site use.--The principal use of the well or purpose for which the well 
was constructed. The codes and their meaning are:

C - Standby emergency supply U - Unused
D - Drainage W - Withdrawal of water
0 - Observation X - Waste disposal
R - Recharge Z - Destroyed
T - Test hole

A general description of each well site use follows:

(C) Standby emergency supply--A water-supply well that is only used when the 
principal supplier of water is unavailable.

(D) Drainage--A well constructed for the drainage of surface water 
underground.

(0) Observation--A cased test hole or well drilled for either water-level or 
quality-of-water observations.

(R) Recharge--A well constructed for or converted for use in replenishing 
the aquifer.

(T) Test hole--An uncased hole (or one cased only temporarily) that was 
drilled for hydrologic, geologic, or hydrogeologic testing.

(U) Unused well--An abandoned water-supply well or one for which no use is 
contemplated.

(W) Withdrawal of water well--A well that supplies water for one of the 
purposes shown under water use (see following section).

(X) Waste disposal--A well used to convey industrial waste, domestic sewage, 
oil-field brine, mine drainage, radioactive waste, or other waste 
fluid into an underground zone.

(Z) Destroyed--A well that is no longer in existence. The casing of some
destroyed wells has been removed, but most are plugged or filled. The 
wells can be restored to use and, thus, resampled.
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Water use.--This code indicates principal use of water from the well, 
in contrast to well site use, and are related to wells used for withdrawal 
of water. The codes and their meanings are:

A - Air conditioning P - Public supply
C - Commercial R - Recreation
D - Dewatering S - Stock supply
F - Fire protection R - Institutional
H - Domestic U - Unused
I - Irrigation Y - Desalination
N - Industrial Z - Other

A general description of each water use at particular well sites 
follows:

(A) Air conditioning--Water used solely or principally for heating or cool 
ing a building.

(C) Commercial use--Water used by a business establishment that does not 
fabricate or produce a product.

(D) Dewatering--Water pumped to drain a construction or mining site, or to 
lower the water table for agricultural purposes. In this respect, it 
differs from a drainage well that is used to drain surface water 
underground.

(F) Fire protection--Water from a well constructed and used principally for 
this purpose even though the water may be used at times to supplement 
an industrial or defense supply, irrigate a golf course, fill a swim 
ming pool, or for other uses.

(H) Domestic use--Water used to supply household needs, but wells supplying 
small quantities of water for one-classroom schools, turnpike gates, 
and for similar installations are included.

(I) Irrigation--Water used to irrigate cultivated plants.

(N) Industrial--Water used within a plant that manufactures or fabricates a 
product.

(P) Public supply--Water pumped and distributed to several homes.

(R) Recreation--Water discharged for recreational uses.

(S) Stock supply--Water used solely or principally by livestock.

(T) Institutional--Water used in the maintenance and operation of 
institutions.

(U) Unused--Water is not being withdrawn from the well for one of the other 
listed categories. A test hole, oil or gas well, recharge, drainage, 
observation, or waste-disposal well will be in this category.
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(Y) Desalination--Water used in a desalting process whereby dissolved solids 
are removed to make water potable or suitable for other uses.

(Z) Other--Miscellaneous water uses not included in the other listed 
categories.

Principal aquifer code.--An aquifer is a formation, group of forma 
tions, or part of a formation that contains sufficient saturated, permeable 
material to yield significant quantities of water to wells and springs. If 
a well taps only one aquifer, that is the principal aquifer. If a well taps 
more than one aquifer, the principal aquifer is the one that yields the 
greatest amount of water.

The principal aquifer codes and associated geologic names in Florida 
are presented in table 4. The table listing is by "principal aquifers" 
(Franks, 1982) as shown in figure 1. The principal aquifer component con 
tains a geologic unit code (up to eight alpha-numeric characters) for the 
aquifer or rock unit supplying water to the wells. The numeric codes relate 
to the geologic age of the aquifer as follows: 110-Quaternary, 111- 
Holocene, 112-Pleistocene, 120-Tertiary, 121-Pliocene, 122-Miocene, 123- 
Oligocene, and 124-Eocene. The alphabetic code relates to the name of the 
geologic unit. The geologic unit codes for Florida are explained in 
Hutchinson (1975).

Well deoth.--The greatest depth, in feet below land surface, at which 
water can enter the well. This is the depth to the bottom of the screen or 
to the lowest perforation and is the total depth sounded after well 
completion for open-hole or open-end wells.

Well diameter.--The greatest diameter, in inches, of the well casing. 
This is usually the outside diameter of the well casing.

Casing depth.--The depth, in feet below land surface, of the bottom of 
the casing in the well.

Casing material.--The material from which the casing is made. The 
codes and their meaning are:

D - Copper P - PVC, fiberglass, other plastic
G - Galvanized iron S - Steel
I - Wrought iron Z - Other material
M - Other metal

Well finish.--The methods of well finish or completion and the nature 
of the openings that allow water to enter the well. The codes and their 
meanings are:

F - Gravel pack with perforations T - Sand point
G - Gravel pack with screen W - Walled
0 - Open end X - Open hole
P - Perforated or slotted Z - Other
S - Screen
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Table 4.--Principal aquifer codes and names for Florida

Principal 
aquifer

Geologic 
unit codes 1 Geological names 2

Surficial 110NRSD 
111HCPC 
111NRSD 
112ANSS 
112CLSC 
112FTMP 
112NRSD 
112SDGV 
120LMSN 
120NRSD 
120SLML 
121PCPC 
122BNVL 
122JKFB 
122LMSN 
122MCSK 
122MOCN

Biscayne 112BSCN 

Sand-and-gravel 120NFSG

Nonartesian sand aquifer 
Holocene-Pleistocene Series 
Nonartesian sand aquifer 
Anastasia Formation 
Caloosahatchee aquifer 
Fort Thompson Formation 
Nonartesian sand aquifer 
Sand-and-gravel aquifer 
Limestone aquifer 
Nonartesian sand aquifer 
Shell-marl aquifer 
Pleistocene-Pliocene Series 
Bone Valley Formation 
Jackson Bluff Formation 
Limestone aquifer 
Miccosukee Formation 
Miocene Series

Biscayne limestone aquifer

Northwestern Florida sand-and-gravel 
aquifer

Intermediate

Floridan 
aquifer 
system

122ECMB 
122HTRN
122SLML 
122TMIN

120FLRD 
123LMSN 
123SWNN 
124AVPK

Escambia Sand Member 
Hawthorn Formation
Shell -marl aquifer 
Tamiami Formation

Floridan aquifer 
Limestone aquifer 
Suwannee Limestone 
Avon Park Limestone

of Pensacola clay

1 Geologic ages: 110-Quaternary, 111-Holocene, 112-Pleistocene, 
120-Tertiary, 121-Pliocene, 122-Miocene, 123-Oligocene, and 124- 
Eocene.

2 Names used by agencies to identify geological formations tapped 
for water, not necessarily formal names or age designation recog
nized by the U.S. Geological Survey, 
capitalized.

Formal formation names are
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A general description of each well finish follows.

(F&G) Gravel pack--A drilled or dug well that has a gravel envelope opposite 
the part through which the water enters. Commonly, these wells will 
be finished either with commercial screen (G) or with casing perfor 
ations (F) that are torch-slotted or machine-slotted.

(0) Open end--A well that is cased throughout so that water can enter the 
well only through the bottom of the hole.

(P) Perforated or slotted--Well casing or pipe that has holes punched (per 
forated) or slots cut (slotted) to admit water. Light-weight galva 
nized well casing with pressed louver-type openings is perforated 
casing, not screen.

(S) Screen--Commercial well screen manufactured for the purpose of admitting 
water to a well.

(T) Sand point--The screen part of a drive point which is the lower part of 
a driven well or may be used to deepen a drilled or dug well.

(W) Walled--A dug well in which the sides have been shored up with some 
material.

(X) Open hole--A well that is usually cased below the depth of possible 
surface contamination, slumpage, or into solid rock and that is 
finished as an open uncased hole into the aquifer. A well belongs in 
this class if the casing does not actually extend to the zone or 
aquifer from which the water is obtained.

(Z) Other--Miscellaneous wells not included in the other listed categories.

Period of Record

The period of record shows the calendar year in which water-quality 
data were first collected for the site (year began) and the calendar year 
when collection of water-quality data was discontinued (year ended). If the 
year ended column is blank, the site is active. Active sites in NAWDEX are 
those for which data existed during the yearly U.S. Geological Survey's 
automated indexing with the USEPA's STORET system. For example, sometime in 
1983, the NAWDEX indexing of the data collected in 1982 was accomplished 
using the STORET computer files. If data were found for a site that was 
previously indexed from STORET, the end date was set to blank. If no data 
were found and the existing end date was blank, it was set equal to 1981, 
the last year in which sampling was noted.

The tables in this report reflect a status of the U.S. Geological 
Survey computer files as of October 1982, being accessed in November 1982. 
Thus, the last end date shown is 1981. The report by Seaber and Williams 
(1985) showsthe same end dates as this report because both reports used the 
status of the U.S. Geological Survey's computer files as of October 1982.
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Type and Frequency of Water-Quality Data

Frequency codes indicate the intervals of time for which records of 
water data are available. No ground-water quality data in Florida is 
routinely collected on a continuous basis. Thus, all data in this report 
are given a frequency code of (Z) which is the NAWDEX code for data 
collected at an irregular or unspecified frequency.

A more complete list of frequency codes is given in Seaber and Williams 
(1985), but, for the purposes of this report, a single frequency code of (Z) 
is believed to be more accurate. This is because often the last data col 
lector anticipates a frequency and this is not always changed on file 
updates. Thus Z, in this report, indicates only those characteristics that 
were actually collected. A careful examination of the individual water- 
quality records showed that all samples were collected on an irregular or 
unspecified frequency, including one-time samples. All wells have samples 
that post-date 1970. Some wells show no Z frequencies. These are wells for 
which only physical or biological analyses are available and not for the 
chemical characteristics listed in this report. The absence of a (Z) 
indicates that information was not collected and is not available for that 
particular constituent.

Water-quality data at each well site are usually categorized as the 
following types: physical, chemical, or biological. All data listed herein 
are for chemical characteristics. Although it is not feasible to list all 
the chemical and other characteristics that have actually been measured in 
water from the wells listed herein, this report serves as an indicator of 
the type of chemical data being acquired at these potential ground-water 
quality monitoring sites.

Physical and Biological

Physical and biological characteristics were measured for most of these 
potential network wells and the frequency of collection may be found in a 
related report by Seaber and Williams (1985). Physical water-quality char 
acteristics are those which pertain to the measurements of the physical 
properties (temperature, specific conductance, pH, and suspended solids) of 
water, as distinguished from the concentrations of chemicals present in the 
water. Biological characteristics are usually not measured routinely in 
ground-water samples, but may include bacteria and viruses.

Chemical

Chemical water-quality characteristics are those which pertain to the 
organic or inorganic chemical constituents and properties of substances 
present in water. Chemical constituents are usually expressed in milligrams 
per liter or, for trace or minor elements, in micrograms per liter.

Dissolved solids.--Inorganic salts and small amounts of organic matter. 
A general working definition of "dissolved" (as compared to suspended) 
solids is anything which will pass through a 0.45-micron filter.
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Malor ions.--Ions usually found in relatively high concentrations in 
most natural waters. Major cations are calcium, magnesium, sodium, and 
potassium; the anions are bicarbonate, carbonate, sulfate, and chloride.

Hardness.--Historically defined as a measure of the ability of water to 
precipitate soap. Hardness in natural waters is primarily a function of the 
presence of calcium and magnesium ions. Other constituents, such as iron, 
manganese, aluminum, strontium, zinc, and free acid also cause hardness but 
they are not usually present in quantities large enough to have any 
objectional effect.

Hardness is normally expressed in terms of calcium carbonate (CaC0 3 ) 
and is often reported as "carbonate hardness," "noncarbonate hardness," and 
"total hardness."

Silica.--The compound (Si02 ) is widely used in referring to the 
presence of silicon, in soluble and colloidal forms, in natural waters. 
Amounts of silica are commonly reported in milligrams per liter of Si0 2 .

Phosphorus.--The gross measurement (total) of the element phosphorus 
without regard to individual'species.

Phosphorus species.--The measurement of any compound containing the 
element phosphorus commonly found in water, for example, organic phosphate 
or orthophosphate.

Nitrogen.--The gross measurement (total) of the element nitrogen with 
out regard to individual species. Nitrogen in water in the form of nitrogen 
gas is reported under the column heading "Other dissolved gases."

Nitrogen species.--The measurement of any compounds containing the 
element nitrogen commonly found in water, for example, nitrate, nitrite, or 
ammonia.

Detergents.--Applied to a wide variety of cleansing agents. Generally, 
detergents are organic materials. Detergents are reported in terms of 
milligrams per liter or as visual observations (suds on water) in terms of 
severity values.

Other minor elements.--Those inorganic constituents not included in any 
of the other components in the tables, such as the halides (fluoride, bro 
mide, iodide), the rare earths, and the transition metals (iron, manganese, 
and so forth).

Radioactivity.--The gross measurement of radioactivity (alpha, beta, 
gamma) without regard to the radiochemcial species that produces the 
radiation.

Radiochemical species.--The individual radioactive elements that 
produce radioactivity such as: radium-226, cobalt-60, strontium-90, and 
tritium.

Carbon.--The gross measurement of all of the carbon present without 
regard to groups or species.
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Organic groups.--The presence of groups such as the phenols or the 
menthols, rather than of specific organic molecules, such as chloroform or 
DDT. Such results are obtained from the application of analytic techniques 
such as mass spectrometry, nuclear magnetic resonance, and infrared 
spectroscopy.

Pesticide species.--Includes insecticides, herbicides, fungicides, and 
rodenticides. Examples are: chlordane; DDT; 2,4,5-T; and silvex.

Other organic species.--The presence of specific organic compounds, 
other than pesticides, such as chloroform, polychlorinated biphenyls (PCB), 
and formaldehyde.

Biochemical oxygen demand (BOD).--A measure of the quantity of dis 
solved oxygen, in milligrams per liter, required to stabilize the demand for 
oxygen in a water sample, usually resulting from the process of micro 
organisms consuming organic matter and utilizing the available dissolved 
oxygen in the oxidation process.

Chemical oxygen demand (COD).-- A measure of the oxygen equivalent of 
that part of the organic matter in a water sample that can be oxidized by a 
strong chemical-oxidizing agent.

Dissolved oxygen.--Reflects chemical, physical, and biological 
activities in the water.

Other dissolved gases.--Includes all gases except oxygen. Examples 
are: nitrogen, hydrogen sulfide, and methane.

Data Deficiencies

The scope of this investigation did not include field checking and 
verification. The well records are as they occur in the NAWDEX ana WATSTORE 
computer files of the U.S. Geological Survey, except as noted below.

As stated earlier in the report, six well selection criteria are listed 
as "known" for the well to be included as a potential monitoring well: site 
location, aquifer tapped, well depth, well casing, sampled since 1970, and 
in the MWDI of NAWDEX and GWSI of WATSTORE computer files. It should be 
emphasized that they are considered "known" because this information is 
stored in the U.S. Geological Survey computer files. If the computer files 
contained no information on these items, it was assumed that the information 
was not known or available, even though the information may be available 
elsewhere. For example, it may be contained in some report or other source 
of information. In other cases, such as principal aquifer identification, 
the information could have been derived from other data in the computer 
files. For example, the principal aquifer could have been identified if 
location and well and casing depth were known. This, however, was not done 
for the purposes of this investigation in obtaining a list of the 1,846 
wells.

Readers of this report who plan to use the wells cited herein as 
monitoring wells, are encouraged to field check and verify the data in this
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report against original well and water-quality information. Despite 
striving for accuracy, not all well information on file is always 100 
percent reliable.

Some changes were made by the authors to the data listed in the 
original files. Based on the assumption that entries for latitude and 
longitude are accurate, corrections were made to county and hydrologic unit 
codes. Except for principal aquifer, data under site characteristics were 
not changed, because they were not checked in the field or against original 
records. Many of the aquifer codes were entered in the past and aquifer 
designation has changed over the years. The principal aquifer could be., 
checked and verified in the office if location and depth and casing of well 
were known. The principal aquifer identifications were changed 
based on new information contained in reports by Franks (1982) and Miller 
(1982a, b, c, d, and e).

Some changes to the data given herein will likely be made upon site and 
well data verification during field checking. Possible erroneous entries 
into the computer system may result in showing duplicate wells that are 
actually only on a single well; thus, this report may contain data on 
slightly fewer than 1,846 wells. This, and other data deficiencies, can be 
resolved in all cases by field checking and verification.

Overall, a large percentage of the station description and type and 
frequency of water-quality data is reliable. What is not may be corrected 
through field checking and verification which is always desirable in any 
case. The wells selected as potential monitoring sites have a great deal of 
information available about them. Any incorrect information does not 
detract from or alter the major purpose of the investigation which was to 
select wells with background ground-water quality information that had 
reliable and extensive station description information available. It is 
anticipated that some wells included herein will be dropped and some other 
wells added during the actual selection of monitoring wells. The actual 
selection of wells as ground-water quality monitoring sites is a State of 
Florida responsibility (Rodney DeHan, Florida Department of Environmental 
Regulation, oral commun., 1982).
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DESCRIPTION OF POTENTIAL GROUND-WATER QUALITY 
MONITORING WELLS BY QUADRANGLE

Included in this section are the listings by quadrangle sheet of the 
1,846 wells identified as potential ground-water quality monitoring wells in 
Florida. The number of potential monitoring wells in each quadrangle is 
listed below.

Quadrangle 
name

No. 
of wells

Quadrangle 
name

No. 
of wells

Apalachicola 9
Daytona Beach 96
Fort Pierce 90
Gainesville 72
Jacksonville 88
Key West 1
Miami 126

Orlando 350
Pensacola 360
Tallahassee 116
Tampa 80
Tarpon Springs 165
Valdosta 32
West Palm Beach 261

Total wells 1,846

All quadrangles for the State of Florida are represented except for the 
Dothan, Ala.,-Florida quadrangle, which did not contain any wells meeting 
the selection criteria.

The actual quadrangle maps, at a scale of 1:250,000, are being pub 
lished as separate U.S. Geological Survey Water-Resources Investigations 
Reports (see table 1 and fig. 2). A greatly reduced copy of the Tallahassee 
quadrangle is shown on figure 3 as an example.
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SUMMARY OF INFORMATION

The listing of wells for each quadrangle sheet presents a station 
description and type and frequency of chemical water-quality data for 1,846 
selected potential ground-water quality monitoring wells in Florida. The 
criteria used for selection ensures that information necessary to identify 
the aquifer tapped is available and that historical water-quality data are 
also available. A sample taken between 1970 and before 1983 ensures that 
the sample has been analyzed by modern methods. Thus, time trends in water- 
quality data can be established with future sampling.

The number of potential ground-water quality monitoring wells by 
principal aquifer and geologic unit code are listed in table 5. The dis 
tribution of potential ground-water quality monitoring wells for all 
aquifers by both quadrangle and county is shown on table 6.

Table 5.--Number of potential ground-water quality monitoring
wells by major aquifer

Principal 
aquifer

Geologic 
unit code 1

No. 
of wells

Principal 
aquifer

Geologic 
unit code 1

No. 
of wells

Biscayne

Floridan

Intermediate

Sand-and- 
gravel

112BSCN 246
Total: 246

120FLRD 1,014
123LMSN 4
123SWNN 3
124AVPK ___1

Total: 1,022

122ECMB 1
122HTRN 106
122SLML 1
122TMIN _6

Total: 114

120NFSG 233 
Total: 233

Surficial 110NRSD 4
111HCPC 1
111NRSD 4
112ANSS 101
112CLSC 13
112FTMP 5
112NRSD 64
112SDGV 10
120LMSN 8
120NRSD 7
120SLML 4
121PCPC 1
122BNVL 1
122JKFB 3
122LMSN 1
122MCSK 3
122MOCN _1 

Total: 231

Total wells: 1,846

See table 4 for geological names.
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Table 7 shows the number of ground-water quality monitoring wells for 
each major aquifer by county. Table 8 shows the number of ground-water 
quality monitoring sites within each county by major aquifer. Figure 7 
shows all the wells by county for Florida. Figures 8 through 12 show the 
number of potential ground-water quality monitoring wells for each of the 
five major aquifer systems in Florida by county.

Table 7.--Number of potential ground-water quality monitoring wells
for each maior aquifer by county

Principal 
aquifer

Biscayne

Floridan

County No . 
name of wells

Broward 136
Bade 100
Palm Beach 10

Total: 246

Alachua 14 
Baker 1
Bradford 1
Brevard 6
Broward 1
Calhoun 1
Citrus 19
Columbia 9
Bade 2 
Duval 66 
Escambia 2
Flagler 4 
Franklin 7
Gadsden 58
Gilchrist 3
Hamilton 5
Hernando 16
Highlands 1 
Hillsborough 106 
Indian River 6
Jackson 1 
Jefferson 1 
Lake 32
Lee 4
Leon 26
Levy 7 
Liberty 13 
Madison 1
Manatee 3
Marion 40
Monroe 7
Nassau 3
Okaloosa 77 
Okeechobee 5 
Orange 110 
Osceola 21

Principal County 
aquifer name of

Floridan-- Palm Beach
Continued Pasco

Pinellas 
'Polk
Putnam
St. Johns 
Santa Rosa
Seminole
Sumter
Suwannee
Union
Volusia
Wakulla
Walton 

Total: 1

Intermediate Baker
Brevard
Charlotte
Collier
Columbia
Duval
Escambia 
Franklin 
Glades
Hendry 
Hillsborough 
Indian River
Lake
Lee
Marion 
Orange 
Osceloa
Pasco
Pinellas
Polk
Sarasota
Seminole 
Volusia 

Total:

No. 
wells

4
13
27 
40
1
2 
8

71
5

12
1

108
10
41

,022

1 
1
3
2
1
2
1 
1 
3
2 

18
1
2

41
1 
9 
2
1
1

11
1
6 
3

114

110



Table 7.--Number of potential ground-water quality monitoring wells 
for each malor aquifer by county--Continued

Principal 
aquifer

County 
name

No. 
of wells

Principal 
aquifer

County 
name

No. 
of wells

Sand-and- 
gravel

Surficial

Escambia 221
Okaloosa 2
Santa Rosa _9

Total: 232

Citrus 2
Columbia 1
Duval 15
Flagler 1
Glades 1
Hardee 1
Hillsborough 23
Indian River 3
Lake 10
Leon 3

Surficial- - 
Continued

Liberty
Marion
Martin
Orange
Osceola
Palm Beach
Pinellas
Polk
St. Lucie
Seminole
Volusia
Wakulla
Walton

Total:

1
2
7

15
4
84
2
4

37
5 
8 
2

_1 
232

Total wells: 1,846

The following shows a summary of the distribution of monitoring wells 
by aquifer, the number of counties in which potential ground-water quality 
monitoring wells were identified for each aquifer, and the number of 
counties in which no potential monitoring wells were identified.

Aquifer

Floridan
Intermediate
Surficial
Biscayne
S and - and - grave 1
All aquifers

No. 
of wells

1,022
114
232
246
232

1,846

No. of 
counties 

with wells

52
23
23
3
3

58

No. of 
counties 

without wells

15
44
44
64
64
9

This is a rather good areal distribution of wells, but as evidenced 
from the above and other tables, some geographic and hydrogeologic gaps 
remain due to the well-identification criteria used in this investigation. 
The above may be compared to figure 1 which shows the areal extent of the 
principal aquifers in Florida. The identification of additional monitoring 
wells or monitoring well sites by the State of Florida, particularly where 
no wells are present may be guided by this report. This report shows where 
suitable wells exist for which information is presently available, and where 
gaps occur on a geographic and/or hydrogeologic basis. The selection of 
actual monitoring wells is a responsibility of the State of Florida.
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Table 8.--Number of potential ground-water quality monitoring wells
for each county bv maior acmifer

County 
name

Alachua

Baker

Bradford

Brevard

Broward

Calhoun

Charlotte

Citrus

Collier

Columbia

Dade

Duval

Escambia

Flagler

Franklin

Gadsden

Gilchrist

Glades

Aquifer name

Floridan

Floridan
Intermediate

Floridan

Floridan
Intermediate

Biscayne 
Floridan

Floridan

Intermediate

Floridan
Surficial

Intermediate

Floridan 
Intermediate 
Surficial

Biscayne 
Floridan

Floridan
Intermediate
Surficial

Floridan
Intermediate 
Surficial

Floridan 
Surficial

Floridan
Intermediate

Floridan

Floridan

Intermediate
Surficial

No. 
of wells

14

1
1

1

6
1

136 
1

1

3

19
2

2

9 
1 
1

100 
2

66
2

15

2
1 

220

4 
1

7
1

58

3

3
1

County 
name

Hamilton

Hardee

Hendry

Hernando

Highlands

Hillsborough

Indian River

Jackson

Jefferson

Lake

Lee

Leon

Levy

Liberty

Madison

Manatee

Marion

Martin

Monroe

Aquifer name

Floridan

Surficial

Intermediate

Floridan

Floridan

Floridan 
Intermediate
Surficial

Floridan
Intermediate
Surficial

Floridan

Floridan

Floridan 
Intermediate 
Surficial 
Sand -and -gravel

Floridan 
Intermediate

Floridan
Surficial

Floridan

Floridan 
Surficial

Floridan

Floridan

Floridan
Intermediate
Surficial

Surficial

Floridan

No. 
of wells

5

1

2

16

1

106 
18
23

10
1
3

1

1

32 
2 
9 
1

4 
41

26
3

7

13
1

1

3

40
1
2

7

7
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Table 8.--Number of potential ground-water quality monitoring wells 
for each county by malor aquifer--Continued

County 
name Aquifer name

No. 
of wells

County 
name Aquifer name

No. 
of wells

Nassau Floridan 3

Okaloosa Floridan 77 
Sand-and-gravel 2

Okeechobee Floridan 5

Orange Floridan 110
Intermediate 9
Surficial 15

Osceola Floridan 21
Intermediate 2
Surficial 4

Palm Beach Biscayne 10
Floridan 4
Surficial 84

Pasco Floridan 13
Intermediate 1

Pinellas Floridan 27
Intermediate 1
Surficial 2

Polk Floridan 40
Intermediate 11
Surficial 4

Putnam Floridan 1

St. Johns 

St. Lucie 

Santa Rosa

Sarasota 

Seminole

Sumter 

Suwannee

Union 

Volusia

Wakulla

Walton 
f

Floridan 2

Surficial 37

Floridan 8 
Sand-and-gravel 9

Intermediate 1

Floridan 71
Intermediate 6
Surficial 5

Floridan 5

Floridan 12

Floridan 1

Floridan 108
Intermediate 3
Surficial 8

Floridan 10
Surficial 2

Floridan 41
Surficial _1

Total wells: 1,846

This geographic and hydrogeologic distribution clearly shows that there 
are sufficient background water-quality data available for the Floridan 
aquifer system on a statewide basis, and for the Biscayne and sand-and- 
gravel aquifers locally, for establishing a statewide network of ground- 
water quality monitoring wells. The intermediate and surficial aquifer data 
are somewhat sparse in certain areas, but appear sufficient in areas of 
heavy water withdrawal from these aquifer systems. Other satisfactory wells 
are undoubtedly available, and can be located and identified (Spangler and 
Silverman, 1982). Although many wells are available in areas of heavy water 
use and withdrawal, some areal geographic and hydrogeologic gaps remain. 
Springs could also be sampled in a ground-water quality monitoring network.
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G E 0 R G

EXPLANATION

NUMBER REPRESENTS POTENTIAL 

GROUND-WATER QUALITY 

MONITORING WELLS FOR 

ALL AQUIFERS.

0 O 20 30 40 50 MILES

Figure 7. Number of potential ground-water quality monitoring wells in each
county of Florida for all aquifers.
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86° 85° 84° 83° 82°

30'

27 NUMBER REPRESENTS POTENTIAL 

GROUND-WATER QUALITY 

MONITORING WELLS FOR THE 

FLORIDAN AQUIFER SYSTEM.

Figure 8. Number of potential ground-water quality monitoring wells in each 
county of Florida for the Floridan aquifer system.
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30'

28"

27'

18 NUMBER REPRESENTS POTENTIAL 

GROUND-WATER QUALITY 

MONITORING WELLS FOR THE 

INTERMEDIATE AQUIFER.

Figure 9. Number of potential ground-water quality monitoring wells in each 
county of Florida for intermediate aquifers.
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27°

26° -

2 NUMBER REPRESENTS POTENTIAL 

GROUND-WATER QUALITY 

MONITORING WELLS FOR THE 

SURFICIAL AQUIFER.

Figure 10. Number of potential ground-water quality monitoring wells in each
county of Florida for surficial aquifers.
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10 NUMBER REPRESENTS POTENTIAL 

GROUND-WATER QUALITY 

MONITORING WELLS FOR THE 

BISCAYNE AQUIFER.

Figure 11. Number of potential ground-water quality monitoring wells in each 
county of Florida for the Biscayne aquifer.
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83°

EXPLANATION

NUMBER REPRESENTS POTENTIAL 

GROUND-WATER QUALITY 

MONITORING WELLS FOR THE 

SAND-AND-GRAVEL AQUIFER.

0 O 20 30 40 50 MILES

Figure 12. Number of potential ground-water quality monitoring wells in each 
county of Florida for the sand-and-gravel aquifer.
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HOW AND WHERE TO OBTAIN DATA

Assistance in locating and acquiring the water data indexed and 
summarized in this report is available through the NAWDEX Program Office or 
the NAWDEX Assistance Centers (Josefson and Blackwell, 1983) listed below:

U.S. Geological Survey 
Suite 3015
227 N. Bronough Street 
Tallahassee, Florida 32301 
Telephone: (904) 681-7620

U.S. Geological Survey 
Suites 106 and 107 
Federal Reserve Bank Building 
9100 N.W. 36th Street 
Miami, Florida 33178 
Telephone: (305) 594-0655

U.S. Geological Survey 
Suite 216, Federal Building 
80 N. Hughey Avenue 
Orlando, Florida 32801 
Telephone: (305) 648-6191

U.S. Geological Survey 
Suite B-5
4710 Eisenhower Boulevard 
Tampa, Florida 33634 
Telephone: (813) 228-2124

Assistance is provided free of charge whenever possible. The requestor 
should, however, expect to reimburse the Assistance Centers for computer 
costs, duplication charges, and materials required to fulfill a request. 
Cost estimates are available upon request. For additional information 
concerning the contents of this report or assistance services, please 
contact:

National Water Data Exchange
U.S. Geological Survey
421 National Center
Reston, Virginia 22092
Telephone: 703/860-6031

Additional information on the water-data coordination program may be 
obtained by contacting:

U.S. Geological Survey
Office of Water Data Coordination
417 National Center
Reston, Virginia 22092
Telephone: 703/860-6935

The State Hydrologic Unit map for Florida, and other U.S. Geological 
Survey maps, can be purchased from:

U.S. Geological Survey 
Map Distribution 
Box 25286, Federal Center 
Denver, Colorado 80225 
Telephone: 303/236-7477

Books and other U.S. Geological Survey publications can be purchased from:

U.S. Geological Survey 
Books and Open-File Reports

Section
Box 25425, Federal Center 
Denver, Colorado 80225 
Telephone: 303/236-7476

120



CONCLUSIONS

The FDER has been directed by the Florida Legislature in "The Water 
Quality Assurance Act of 1983" to develop a computerized ground-water data 
base as part of a central depository for scientific information generated by 
ground-water research throughout the State. The FDER (1982; 1983a, b) has 
promulgated rules in the Florida Administrative Code to implement these 
legislative actions. These laws and regulations require the State of 
Florida to design and operate a ground-water quality monitoring network in 
terms of meeting Federal, State, regional, and local requirements for 
ground-water quality data.

The 1,846 potential ground-water quality monitoring wells identified 
and described in this report form a foundation for this effort. A series of 
14 companion map reports (Thagard and Seaber, 1986a-n) that show locations 
of the wells, and the related report by Seaber and Williams (1985) that 
indexes all available ground-water data for Florida, provide additional 
information required for designing a ground-water quality monitoring network 
for Florida.
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